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(54f Abstract Title: A east suspension trailing arm for heavy commercial vehicles 



(57| A cast suspension trailing arm 232 for heavy commercial vehicles fe caat aa a single piece and comprises 
a front portion 262 and a rear portion 264 separated by an axle locating portion in the form of a cast axle 
wrap 256 receiving an axle 42. The leading end of the front portion 252 provides a bearing mounting 248 
for mounting the arm to a chassis and the rear portion 254 has an upwardly facing planar surface 250 to 
mount an air spring. A bracket may be integrally cast with the arm to mount a brake. 
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FIG. 2(Prior art) 
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FIG. 11 (MODIFIED) 
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A Suspension Trailing Arm and Method of Making a Suspension Trailing Arm 

The present invention relates to a suspension trailing arm and a method of makingj^ 
suspension trailing arm. More particularly, ihe present invention relates to \^cast 
5 suspension trailing arm and method of making a cast suspension trailing arm. 

Heavy commercial vehicles typically employ trailing arm suspension systems, 
particularly in relation to rear axles of rigid body vehicles or the axles of trailers of 
articulated vehicles. 

0 

Heavy commercial vehicles (including trucks, buses and coaches) can be distinguished 
from light commercial vehicles (such as vans) and light passenger vehicles due to one 
or more of the following characteristics: 



15 1 . A laden weight in excess of approximately 3,5 tonnes. 

2. The use of air actuated brakes as opposed to hydraulically actuated brakes 
(because air actuated brakes are more able to withstand the increased heat 
generated by the repeated braking of a vehicle having a weight in excess of 
approximately 3.5 tonnes). 

20 

Such vehicles (including trailers) also typically employ a pair of spaced parallel beams 
that run the length of the vehicle and act as the chassis upon which the vehicle body is 
mounted, 

25 When used in heavy commercial vehicles the trailing arms are typically pivotal ly 
mounted to the chassis beams of the vehicle at the front of the ami, the arm extending 
rearwardly (i.e. towards the rear of the vehicle) to a mounti ng position for the axle and 
then further rearwardly to a mounting surface for an air spring, that is itself mounted 
between the trailing arm and vehicle chassis. Axles in such vehicles are typically 

30 substantially rigid beam-type axles. In some circumstances the orientation of the arms 
may be reversed so as to pivot at the rear of the arm, in which case they are known as 



heading arms". For the purposes of this specification the term trailing arm should also 
be understood to encompass leading arms. 

Known heavy vehicle trailing arms are typically constructed either from solid spring 
5 steel trailing arms provided with U-bolts and plates to connect an axle to the arm, 
fabneatedj^ which is then welded to an axle or axle adapter, or a hybrid of the 
two aforesaid types. An example of a fabricated trailing arm is disclosed in US56391 10 
(Pierce et al.). Both prior art types seek to provide a rigid connection between the arm 
and axle in order to resist bending but have a resilient connection between the chassis 
10 axle, either by flexing of the spring steel trailing arm or by flexing of a large 
elastomeric bush (resilient bearing) in the end of a fa bricated trailing arm. This enables 
articulation forces induced during vehicle use to be taken up whilst maintaining 
tracking and roll stability. It has typically been considered necessary in the case of 
fabricated trailing arms for use in heavy commercial vehicle applications for these to be 
15 man ufactured ha ving a closed box-section profile in order to impart sufficient tracking 
stability to the am. 

Two prime disadvantages have been identified in known trailing arm designs. Firstly, 
the known manufacturing techniques often place restrictions on the shape of the trailing 

20 arm, which in turn restricts the positioning of additional components that arc mounted 
to the arms, such as brakes, air springs, dampers and pivot bushes. This may lead to the 
suspension packaging (i.e. its space requirement) being inefficient Secondly, known 
types of trailing arm designs are time consuming and hence expensive to manufacture, 
either due to the welding or fastening of t he various components that constitute the 

25 trailing arm together, or the fastening ot welding operations required to secure the 
trailing arm to an axle. 

The present invention seeks to overcome, or at least mitigate the problems of the prior 
art. 

Accordingly, a first aspect of the present invention provides a/ast jiuspension trailing 
arm for heavy commercial vehicles. L-/ 





Preferably, a bracket foi mounting a brake or a portion of a brake i^ca^hcpein. 
Advantageously, this simplifies the ossmbry of a suspension assembly incorporating 
the trailing aprnt 



A second aspect of the present invention provides a method of making a trailing arm for 
commercial vehicles comprising the step^fcasting^he traitiug ami. 



A third aspect of the present invention provides a suspension trailing aim comprising a 
10 bracket far the mounting of a brake, or a brake pan, 

A fourth aspect of the present invention provides a suspension trailing arm for heavy 
commercial vehicles comprising a chassis mounting feature and an axle locating 
portion, wherein a section intermedial the mounting feature and axle locating portion 
15 has an open section profile comprising e web and at least one flange, the section having 
sufficient rigidity to resist lateral cornering forces. 

Embodiments of the present invention are now described, by way of example only, with 
reference to the accompanying drawings in which: 

20 

FIGURE I is a side view of atypical heavy commercial vehicle; 

FIGURE 2 is a perspective view of a prknr art suspension assembly: 

25 FIGURE 3 is a perspective view of another prior art suspension trailing arm; 

FIGURES 4A find 4B are perspective views of a suspension nailing arm according to a 
first embodhoeat of the present invention; 



5 




30 FIGURES 5 A to 5C are perspective views illustrating the assembly of a suspension 
trailing am according to a second embodiment of the present invention; 



4 

FIGURES 6 mi 7 arc perspective views of a suspension assembly incoiporating a 
WEpmrica arm according to a third embodiment of the present invention; 

FIGURES 8 to 10 are perspective views of a suspension trailing arm according to a 
5 fourth embodiment of the present invention; 

FIGURES 1 1 to 13 are perspective view* of a iw portion for attachment to th* arm of 
Figures S to 10; 

10 FIGURES 14 and 15 are perspective views of two arms of Figures 8 to 10 secured to an 
axle; 

FIGURB 16 u a perspective view of the arms of Figure* 14 and 15 with the tw 
portions of Figures 11, 12 and 13 secured thereto; 

15 

FIGURE 17 is a perspective view of a suspension assembly comprising the arm of 
Figures 8 do 10; and 

FIGURE t B is a penpective view of a suspension assembly incorporating a trailing arm 
20 according to a fifth embodiment of the present invention. 

Figure i shows a heavy commercial vehicle 20 comprising a tractor portion 22 and a 
nailer portion 24 mounted for articulation relative to the tractor portion. A plurality of 
wheels 26 are suspended from a chassis 25 of the inuter portion so that the wheels 
25 rotate about axes 28. 

Turning to Figure 2 in which a prior art suspension iissembly 30 is shown, this briefly 
comprises a spring steel suspension arm 32, a chassis support bracket 34 and an air 
spring 36. The support bracket 34 and air spring 36 provide a connection with, and 
30 suspension relative to, the trailer chassis 25 (shown in broken lines for clarity) in a 
known manner. U-bolts 40 and top and bottom plates 4ta and 4lb provide a means of 
mounting an axle 42 (shown in broken lines for clarity) to the trailing arm 32. In 



# 



5 

particular it should be noted that bottom plate 41b is welded directly to axle 42. 
Wheels (oat shown) are secured to each end of (be axle 42 for rotation about axis 2$. A 
damper 44 mounted between support bracket 44 and U-bolt and plate assembly 40 is 
provided to damp oscillations or the axle 44 relative to the chassis 25 as the vehicle 20 
drives over uneven ground. 

A fabricated steel trailing arm 132 of a prior art design is shown in Figure 3 and 
comprises a bush 146 housing a resilient bearing (not shown) to enable the arm to be 
mounted to a chawis support bracket and an integrated axle wrap 1 48 to support axle 42 
of the vehicle 20. The axle wrap 144 is first welded to the axJe 42 around the periphery 
of openings 149 (only one visible in figure 3, but two are present on the wrap 14?) and 
the remainder of the arm is then welded to the axle wrap. The arm 132 is further 
provided with a Surface 1 50 upon which an air spring (not shown) may be mounted. 

It will be appreciated that for botfij types of prior an trailing arm described above, a 

considerable amount of assembly is required and a large number of components are 

^ ; 

needed to provide a complete suspension assembly. 

Turning to Figures 4A and 4B, these show a trailing arm 232 according to a first 
embodiment of the present invention to which a conventional axle 42 is mounted 
(Figure 4A only). Such axles are typtcallycapable of each carrying 6 or more tonnes of 
payload in use. The trailing arm 232 is ^^^^aj^lep^^ )baving a front portion 252 
and a rear portion 2S4 separated by an axle locating portion in the form of a/cast axle 
mi^p5^)dimcns>oocd to receive the axle 42 therethrough. 

The leading end of the front portion 2S2 is cast so as to provide a bearing mounting 246 
to receive a rcajlieat bearing (not shown) that mounts the trailing arm 232 to a chassis 
support bracket (not shown) in a similar manner to the prior an. 



rntemnediflle the axle wrap 256 and bearing mounting 246, the front portion 252 is cast 
with as {-section profile to provide an optimum strength to weight ratio for the arm 232. 
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The rear potion 254 is provided with an upwardly facing substantially planar surface 
ISO upon which an air spring (not shown) may be received. Through holes 251 may 
further bo provided on surface 250 in order to securely locate the air spring on the 
swftce by the use of bolts therethrough, for example. A downwardly extending web 
253 may be provided therein so to form a shallow T-sect*on and impart sufficient 
strength to thil portion of the arm 232* In other embodiments the rear portion 254 may 
be an faectkm or box section, for example. 

Openings 258 ire preferably provided in the cast wall that constitutes the axle wrap 
256. The openings ecmbk the axle 42 to be securely ring or fillet welded to the trailing 
arm 232 around the edge of the openings 258 to ensure a secure connection between the 
two component*. A similar opening 259 is provided on the opposite side of the wrap 
256 for a sunBar purpose. 



The arm 232 may be cast using anyfsuitable casting process land may be cast from any 



suitable material having sufficient straqjtlfarid durability "properties far this particular 
application, such as cast iron or cast steel. One advantage of cast steel is that the 
wcldabiKty of the arm is unproved. In some embodiments surfaces of the arm 232 are 
machined to provide a suitable surface finish for fitment to the axle or other 
components, or to remove any stress raiding surface contours. 

Referring to Figures 5A to 5C, & second embodiment of the present invention is 
illustrated in whkh like parts have been designated where passible by like numerals 
with respect to Figure 4 but with the prefix *2" being replaced by the prefix "3\ Only 
differences with raped to the trailing arm of the first embodiment will therefore be 
<fc scribed in tether detail. 



It can be seen that in this embodiment the /front portion 352 Is cast as a separate piece 



bom the rev portion 354J Thus, the axle wrap is constituted from two BeparateTialves 



356a of (rod portion 352 and 356b of rear portion 354. As in the first embodiment, 
openings 358 and 359 are provided. The openings permit each wrap half 356a and 
356b to be independently plug welded to the axle 42. It can be seen that m Figure 5B 
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7 

font portion 352 a first welded to the axk42, d>U is subsequently followed by the rear 
c ation 334. However, 1ft alternative embodiment* the rear portion is welded on first, 
or both the front and rear portions 352 Mid 354 are welded directly to each other along 
mring edges 360 prior to being welded to the axle. These edges 360 may be angled so 
as to provide a notch (not shown) in which the welding material may solidify, to a 
preferred embodiment, the font and rear portions are welded together whilst in situ 
around the axle and the welds are allowed to cool before the arm is welded to the axle 
via openings 358 and 359. This welding method has been found to improve the 
durability of the connection between arm and axle. 

One advantage of the am 332 of this embodiment is that it may be simpler to cast in 
two parts as opposed to * single part. Furthermore, the mating of the two parts around 
"rnTaxle 42 means that it is not necessary to slide the axle through the axle wrap 256 for 
assembly as is die case with the first embodiment. 

Turning now to Figures 6 and 7 a third embodiment of the present invention is 
illustrated and, as before. like numerals where possible designate like parts, but with the 
with the prefix "T being replaced by the prefix "4". 

In this embodiment a further variant of trailing arm 432 is illustrated in situ in a 
suspension assembly 430. The arm 432 is ca rtas a single piece and is pivoted at its 
leading end to a chassis support bracket 434 by a bearing (not visible) mounted fn 
bowing 446. A damper 444 extends between the bracket 434 and a mounting feature in 
the form c>f a mounting hole 472 provided In the front portion 452 of the arm. 

Additionally, it can be seen that axle wrap 456 is provided with an extension 362 in a 
direction outwardly towards the end of the axle and a bracket 464 is cast integrally 
(herewith In a direction radially outwardly from the wrap to enable a carrier porhoQ 466 
ofe disc brake to be secured thereto by bolts 472. In turn, a floating caliper 468 of the 
disc brake a rnountod to the carrier 466 for movement parallel to axis 28, as is well 
inown. A brake actuator 470 is secured to the caliper 468 and is arranged to float 
along with the calipee. It should be noted that the lower flange portion 474 of the front 



# • 
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portion 452 of the trailing arm hw a raised coocavc portion to accommodate the 
actuator 470 tod ii cut away to accommodate the caliper (when the friction material of 
the take is worn), thus optimising the space in the vehicle taken up by the suspension 
assembly and brake. 

S 

It will be appreciated that by providing a bracket 464 lor mounting a brake that is cast 
intcgraUy with the trailing arm 432, the part count and assembly time of the suspension, 
brake md axle assembly may be reduced, leading to cost savings in the manufacture 
and assembly of a vehicle 20 to which they art fitted. Additionally the arrangement 
10 reduces the number of components that need to be welded directly to the axle, thus 
potentially increasing its service life* Furthermore, tbc integration of the various parte 
may reduce the unsprung mass of a vehicle leading to improvements in handling and 
ride comfort 



15 la a farther development of the trailing arm, a brake carrier itself or part of a brake 
carrier, may be cast integrally with tbc trailing arm further reducing the part count of the 
overall assembly. 

In other classes of embodiment, the bracket for mounting a brake or brake part may be 
20 secured to or formed in suspension trailing arms that arc not cast. Rather, the bracket or 
brake part may be welded or otherwise secured to a fabricated or spring steel arm, or 
extension thereof For example, the axle wrap of a fabricated trailing arm may be 
adapted to include a bracket or brake component. 

25 An arm 532 according to a fourth embodiment of the present invention is shown in 
Figures 8 and 9 in which like numerals are designated by like parts but with the prefix 
"4* being replaced with the prefix "5*. The arm 532 is similar bo that of the first 
embodiment of Figures 4A and 4B except that a cast rear portion for receiving the air 
spring is omitted (but the wrap 556 is cast as a single piece, and in that the arm has a 

30 C-aeetion profile rather than an I wcteon 



ft should be noted thai one advantage of using a C-section profile is that the potential is 
increased to cut away a greater portion of lower flange 572 in order to permit mote 
travel of a disc brake caliper away from the wheel when (he friction material of the 
brake is worn (because the web is farther inbound than for 1-section profiles), h should 
5 be noted that in this embodiment vertical stiffening members 574 are provided between 
the kwvr flange 572 and the upper flange 576 in order to improve the structural 
integrity of the C-section, 

A thickened box* 575 is also cast in the front portion that is drilled through to act as a 
10 mounting for a damper (see Figure 17). 

h shouU be noted that whilst the entire axle wrap S56 is cast integrally with the aim, a 
separate fiftrinrffrt rear portion 554 as shown in Figures ) 1 to 13 is provided so as to be 
welded to the axle wrap 556 once this has been secured to axle 42 by ring or fitlei 

15 Kidding openings 551 and 559 (see Figures 15 to 17). It can be seen that the rear 
portion 254 comprises upper and lower sheet portions 57$ and 579 interconnected by 
spaced side writs 510 thereby forming a curved box section with a surface 550 arranged 
to receive an air spring 536 (see Figure 20). In alternative embodiments, half of axle 
wrap 556 may be cast integrally with the arm, with the other half being attached to the 

20 fabricated rev portion 554 as a cast or fabricated half It should also be appreciated 
that other forms of fabricated rear portion may be used. For example, bottom plate 57V 
may be omitted or the portion may be fabricated to form an I or T-scction for example. 

Turning to Figure 17. one suspension assembly 530 is shown and comprises axle 42, 
25 aim 532, mounting bracket 534, a damper 544 mounted between the arm and the 
broke*, air fixing 536, a brake carrier 566 mounted on a bracket S64 (see Figure 16) 
and to which a caliper 568 and actuator 570 are mounted. It can be aeen that the front 
portion 552 is cranked to provide more space between it and the brake and wheel and 
that actuator 570 tits within the raised portion of lower flange 572 and that space is 
30 provided by the cut out section of lower flange 572 to accommodate the sliding of 
calipee 56$, tt can further be seen that a wheel hub 582 is rotaubly mounted to the end 
of axle 42 and that a brake disc or rotor 584 is secured to the hub 582 to be straddled 



10 

and received by brake caliper 5^8. It can be seen thalthe arrangement of the win 532 
provides more space for accommodating the brake caliper 568 and actuator 570 and/or 
enables a narrower track wheel to be fitted to a vehicle having a standard spacing 
between the longitudinal chassis members 25. 

5 

Figure It illustrate* a farther embodiment of the present invention which is similar to 
the Out embodiment of Figures 4A and 4B except that the surface 650 for receiving the 
air sprig 636 is higher relative to the axle wrap 656 and axis 29 of the axle. This 
arrangement thm provides a "top mount" layout for the suspension which has a higher 
10 rido height for a given air spring compared with the first embodiment. 

Although the forgoing description has been in relation sokW to cast trailing amis 
having C- or I»section profiles, it is envisaged that these and other open section profiles 
(eg T-section) profiles may have advantages when employed in relation to fabricated or 

15 other types of trailing arm. Such profiles would require a web and at least one flange to 
impart sufficient strength to the arm, However, the location of the web further inboard 
in relation to the end of an axle to which the arm is secured in comparison with 
box-sections provides more room for the fitment of other components, specifically 
braking components. This is particuhuiy the case if a portion of the lower flange is cut 

20 away. Furthermore, whilst such profiles provide sufficient tracking stability (i.e. are 
sufficiently resistant to lateral forces induced during cornering), they may be more 
compliant torsjonaily along their length. This means that smaller resilient bearings may 
be required to accommodate such torsional bads. 

25 h *ouW be understood that terms such as front, tear, top and bottom as used herein to 
describe the orientation of the various component* are for illustrative purposes only and 
ihould not be corwUrued as limiting with respect of the orientation in which the trailing 
an* may be fitted in a particular vehicle. It should be understood that arms according 
to the present Invention may also be used as leading arms in which the mounting 

30 braciuet is arranged aft of the air spring on a vehicle. 



u 

It will father be appreciated that numerous changes may be made within the scope oF 
the present invention. For example, the trailing arm may be provided with an integral 
bucket for the fitment of dium rather than disc brakes, or an integral cast dium brake 
component may be provided on the arm, The arm may be adapted for use with 
S atanutivca to ttr springs, such as coil springs, for example, and may fitted to 
mooocoque^ype chassis. Additional features may be cast into the arm such as height 
control valve mountings and mountings for ABS and other sensors. The arm may be 
c*t from three or more pieces should this be desirable, or if a particular design of ami 
oeccswtato further cast pieces. The cast pieces may be secured together by other 
10 means sach as bolts. The bracket for mounting a brake may be non-cast <e.g. 
fabricated). The ana m*y be adapted to receive non-circular (eg sq ue») axl es and may 
mount (tub as well as beam axle* 



12 
Claims 



1 , A cast suspension trailing arm for heavy commercial vehicles. 

5 2. A trailing aim according to Claim 1 wherein an axle locating portion is cast 
therein. 

3. A trailing arm according to Claim 1 or Claim 2 wherein the arm is provided 
with a feature to facilitate the mounting of the arm to a chassis component of a vehicle. 

10 

4. A trailing arm according any Claim 3 when dependent on Claim 2 wherein a 
section intermediate the mounting feature and axle locating portion has an open section 
profile. 

15 5, A trailing arm according to Claim 4 wherein the open section profile is a C- or 
I-section profile. 

6, A trailing arm according to any one of Claims 2 to 4 wherein openings are 
provided in the axle locating portion to permit the arm to be ring or fillet welded to an 

20 axle. 

7. A trailing arm according to any preceding Claim in which a bracket or surface 
for an air spring is cast therein. 

25 8. A trailing arm according to any preceding Claim wherein a damper locating 
feature is cast therein. 

9. A trailing arm according to any preceding Claim wherein a bracket for 
mounting a brake is cast therein. 

30 

10. A trailing arm according to any one of Claims 1 to 8 wherein a portion of a 
brake is cast therein. 



# ,3 ^ 



11. A trailing arm according to any preceding Claim cast as a single piece. 

12. A trailing arm according to Claim 1 1 wherein a separate non-cast bracket for 
5 mounting a brake and/or a non-cast surface for receiving an air spring is provided. 

13. A trailing arm according to any one of Claims 1 to ! 0 cast in separate first and 
second pieces. 

10 14. A trailing arm according to Claim 1 3 wherein the first piece is a front portion. 

15. A trailing arm according to Claim 13 or 14 wherein the second piece is a rear 
portion. 

15 16. A trailing arm according to Claim 1 5 when dependent upon Claim 14 wherein 
the front and rear portions are arranged so as to be jointed together at an axle mounting 
location. 

17. A suspension assembly comprising two trailing arms according to any 
20 preceding Claim and an axle. 

18. A heavy commercial vehicle trailer comprising a trailing arm according to any 
one of Claims 1 to 16. 

25 19. A method of making a trailing arm for heavy commercial vehicles comprising 
the step of casting the trailing arm. 

20. A method according to Claim 19 wherein the trailing arm is cast as a single 
piece. 

30 



\ 
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21. A method according to Claira 19 wherein the trailing arm is cast in first and 
second pieces and the method comprises a further step of assembling the first and 
second pieces. 

5 22. A method according to any one of Claims 19 to 21 further comprising the step 
of securing the trailing arm to an axle. 

23. A method according to any one of Claims 19 to 22 wherein the casting step 
further includes the casting of an integral bracket for the mounting of a brake or 

1 0 i ntegral casting of a brake component. 

24. A suspension trailing arm comprising a bracket for the mounting of a brake, or 
a brake parr, 

15 25. A suspension trailing arm according to Claim 24 comprising a bracket for 
mounting a disc brake carrier. 

26. A suspension trailing arm according to Claim 24 comprising at least a portion 
of a disc brake carrier, 

20 

27 A suspension trailing arm for heavy commercial vehicles comprising a chassis 
mounting feature and an axle locating portion, wherein a section intermediate the 
mounting feature and axle locating portion has an open section profile comprising a 
web and at least one flange, the section having sufficient rigidity to resist lateral 
25 cornering forces. 



28 A suspension trailing arm according to claim 27 wherein the open section 
profile is an 1- or a C-section. 
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